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APPARATUS AND METHOD FOR
TRANSMITTING TERRESTRIAL SIGNALS
ON A COMMON FREQUENCY WITH
SATELLITE TRANSMISSIONS

This application is a conlinuation of application Ser. No
08731,244, filed Oct. 11, 1996, now US. Pat. No. 5,761,
605,

BACKGROUND OF THE INVENTION

This invention relates to devices and methods for broad-
casting and rceciving data, including digital 1clevision sig-
nals and voice signals. More panicularly, this invennon,
relates 10 an apparatus and method for providing terrestnal
transmissions simultaneously along with direct broadcast
satellite transmissions on 2 common freguency.

Currently, television signals mav be received from a
salellite 1n geosvanchronous orbit about the eanh. The teie-
vision signals arc transmitted from a terrestrial transmuticr to
the saiellile and then retransmitted from the saicllite so that
the signals can be received by terresinal receivers within a
ccrtain geographic receiving arca within a line of sight of the
satellite. In addition 1o television signals. other tvpes of data
may also be transmitled 10 consumers through satcllites in
geosvachronous orbit.

Dircct broadcast satcllite scrvice (DBS) refers to satclhite
transmission of television signals directly for usc by indi-
vidual houscholds or subscribers having the proper signal
receiving cquipment The US. Federal Communicanons
Commussion has dedicated the electromagnetic specirum
from 12.2 gigahenz to 12.7 gigahenz for DBS broadcasting.
Numerous signal carriers are located within the DRS
spectrum, cach carrier carrying several individual television
channcls. Depending upon the compression lechnology
applied to these signals. literally hundreds ot scparate chan-
nels may be available through DBS. A great benetit of the
DRS svstem as opposed to prior satellite sysiems is that only
a small dish-type antenna is required to receve the DBS
signals and the alignment of the receiving dish 1s not cntical.
Also, the DBS svsiem will provide high quality reception at
anv pomnt in the geographic receiving arca of a satclhic
without the expensce of land 1ransmission hines such as those
required for cable elevision.

Current regulations require that DBS satellites be sepa-
rated from cach other by al least mine (Y) degrees in a
geosvnchronous arc. The receiving antenna for DBS signals
must. therefore, be limited o receiving signals in a direc-
tional range measuring plus or minus nine (9) degrees from
a centerhine of the antenna. Receiving signals in a range
wider than the satelhite spacing would cause intericrence by
signals transmitted by different saiellites on the same fre-
quency

LS. Pat. No. 5,483,663 is directed 1o a svsiem having a

receiver arrangemert in which DRBS and serresinial signals

are recerved within similar frequency bands. The svsiem
shown 1n the U.S. Pal. No. 5,483,663 mayv be implemented
with & muluple anicnna arrangement, or with s single,
moveable antenna. In the muluple antenna arrangement, two
separate antennas direct the received signals 10 3 common
propagahon path for processing as if they were receved by
a single antenna and transmitied from a single location. In
the single antenna arrangement, the anenna 18 movable
between a posiion 1o receive DBS signals and another
posilion 1o recaave lerresirial signals.

The advantage of the svstem shown in U.S. Pat. No.
5.453.663 15 that jocal ongmating signals, whether televi-
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sion signals or other data, may be received simultancously
with DBS signals, and processed with the same equipment
as that used to process the DBS signals. The local originating,
signals may carry local programming which may be
received along with the national or regional DBS program-
ming.

However, since the signals received in the svsiem shown
i U.S. Pai. No. 5,483,663 are combined or received on the
same antenna structure at different points in time, lerrestrial
and DBS signals on a common {requency cannot be utilized
simultaneously.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide ierresirially
rransmitted signals simuliancously with satcllite transmitted
signals ai the same frequency. The invention includes an
apparatus and method for providing terrestrial sigoals simul-
tancously at 2 common frequency with satellite signals.

The object of the invention 1s accomplished by utilizing
receiving antennas with a limited directional reception range
and transmitting the terrestrial signals in a different range of
directions than those in which the satellite signals are
transmitied. Two separate receiving antennas feeding two
sels of decoding and demodulating processing systems are
required for utilizing the received signals. Both receiving
aniennas are adapled to receive signals only within a par-
ucular directional range. The range is measured from a
centerline of the particular antenna.

In order 10 ensure no interference between the satellite
and terrestrially transmitied signals, the terrestrial signals
arc trapsmiticd dircctionally within a tcrrestrial azimuth
range which is outside the azimuth range in which the
salcllite signals are transmitted either by a single satellite or
multiple satellites. The terrestrial transmission azimuth
range is chosen so that it does not include any directions in
which the satcllitc signal rccciving antcnna must be dirceted
10 receive signals from any satellite. In order to cover a large
arca for local reception, a plurality of terrestrial transmitters
arc sprcad out over an arca with dircctional transmission
arcas overlapping 10 ensure the terrestrial signals may be
received clearlv al each location within the desired service
arca.

‘These and other objects, advantages, and features of the
invention will be apparcnt from the following description of
the preferred embodiments, considered along with the
accompanyving drawings.

BRIEF DESCRIPITON OF THE DRAWINGS

FIG. 1 15 a schemaltic representation showing the positions
of a plurality of satcllites in rclation 10 a single terresirial
transmitter and a receiver or user Jocation.

FIG. 2 is a somewhal schematic representation of a
receiving anlenna structure for receiving satellite and ter-
restrial transmutied signals a1 a common frequency.

FIG. 3 is a schematic represcntation of the spacing for a
number of terestirial transmitiers required to aliow reception
over a large geographic arca.

DESCRIPTION OF TIEL PREFCRRED
EMBODIMENTS

‘Ihe apparatus according to the nvention for providing
terrestrially transmitied signals simultaneously on the same
frequency as satellite signals is illusirated in FIGS. 1 and 2.
As shown 1o FIG. 1, the system 10 mayv be utilized with one
or more satelliles in geosvachronous orbit about the earth.
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FI1G. 1 shows four satellites 124, 12b. 12¢. and 124 spaced
apart at four scparalc directions from a uscr location 14. In
gcosvnchronous orbit, cach satclhic remamns at a fixed
location with respect 10 the carth’s surface, and thus, with
respect to the user location 14. Furst and sccond antenna 16
and 18, respectively, which will be discussed in detail with
reference to FIG. 2 are located at the user locanon 14,

Each of these saiellites 124-d Is posiioned 10 geosyn-
chronous orbit about the center of the canh. and s posi-
uoned at a certain longitude and latitude above the canh’s
surface. As 1s known by those skilled in the an. a receiving
antenna may be durected at a centain elevauon and direction
or azimuth toward a desired satellite location tor recuiving
signals from the particular satellite.

Currently, all direct broadcast satellites within the ine of
sight of North America are posiuoned at longitudes and
latitudes requiring the recciving antenna to face 1n a south-
erly direction from North Amenca 10 receive signals.
Although FIG. 1 shows four satellites 12a-d for purposes of
describing the invention herein, more or fewer satellites may
be spaced apan within a line of sight of a certain geographi-
cal arca. Several satellites are currentlv within a linc of sight
of North America. Tahle 1 sets out the longitudinal location
of cach satelhite and for purposes of example, the azimuth
and elevaiion at which a receiving antenna must be directed
from a localion at Austin, Texas for receving signals from
cach satellite. All azimuth directions and elevations are
measured 10 a centerline of the antenna which will he
discussed below with respect to FIG. 2. The wrm “azamuth”
refers 1o the direction with respect 1o a referenee direction
such as duv north. commonly zero degrees. “Llevanon™
refers 1o the angle of the antenna centerhine ahove honizon-
tal
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DBS satlbies all wransmut different signals 10 the same
frequency band. The U.S. Federal Communications Com-
mission has scl aside the clectromagnenic spectrum from
12.2 gigahertz w127 gigahenty for DBS broadeasung In
order 1o ensure noonierterence from signals between two
adjacent satethites, two conditions must be mut Farst, the
recaving antenna must be imited 1o reccive signals only
within a ceflain receplion range about the centerhine of the
anicnna. Secondly, the satclhites must be spaced apart whoul
the peosyichronous are so that a receiving antenng may be
positioned with only 2 single satelluc transmutiing in the
dircenional recepnion range of the antenna

According 1o current regulanons, individual DBS satci-
lites must be separated st least mine (9) degrees i the
geosvachronous are Thus, cach DBS recenving an zona
must have a direchional reception range or apernure of plus
or minus mne (9) degrees or dess as measured trom a
centerhine of the antenna. Although current regulations
require 3 spactng ol nodess than nine (9) degrees separation,
the mvenuon s nat hmited to this degree of scparation
However, according 10 the invention, the effective reception
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range of each first antenna or satellite reception aptenna
must be Iess than or cqual 10 the minimum satcllitc scpara-
uon angic.

F1G. 1 also shows a terrestrial transmitter 20 capable of
ransmitling in one or more frequencies identical to a
trequency transmiticd by onc of the DBS satclliics. The
terrestnial transmiticr 20 transmits dircctionalty within a
certain transmassion range T. The transmission range T
shown in FIG. ] is 180 degrees, although the range may be

. more or less than this number.

The antenna structure 22 which may be used at user
location 14 (FIG. 1) 10 pick up signals transmitted according
to the invention is illusirated in F1G. 2. The firsi antenna 16
1 designed o receive direct broadcast satellite signals. The
first antenna 16 includes a collecting dish 24 and a feed-homn
assembly 26 for receiving the signals reflected and concen-
traled by the dish. Those skilled in the an will readily
appreciale that the feed-horn assembly 26 includes a probe,
which is not shown in FIG. 2, for picking up the signal
reccived by the antenna. The probe feeds the signal 1o signal
proccssing cquipment for cxtracting information from the
received sigoal. This signal processing equipment is well
known in the art and does not form a part of this invention.
Also, thosc skillcd in the an will appreciaic thal numcrous
types of assemblies may be used aliernatively to the feed-
horn assembly 26 for collecting signals reficcted by the dish
24,

The first antenna 16 includes an antenna centerline 28. As
dictated by the frequency of the signal received, the first
antcnna 16 has a maximum dircctional reception range d
max. as measured from the anteona centerline 28. The to1al
reception range for antenna 16 shall be referred to 1n this
disclosure and the accompanving claims as the “saicllitc” or
“first” directional reception range, and is equal to two times
the reception range d max. Signals propagating in a direction
outside of this satellite directional reception range or aper-
ture about the antenna centerline 28 from user locauon 14
cannot be reccived by the first anicnna 16.

Referring still to FIG. 2, the antcana structurc 22 at the
user Jocation 14 further includes the separate second anienna
18 for recewving the terrestrially transmitted signals. The
sccond anicnna 18 is shown as a fced-horn type anicnna,
however, those skilled in the art will readily appreciate that
the second antenna mav include a circular wave guide
antenna, flat plate antenna, slot antenna, dipole antenna or
mului-dipole anienna. Regardless of the anienna type, the
anicnna will include a suitablc signal pick-up asscmbly for
picking up the signal received by the anienna and feeding the
signal 1o suitable signal processing equipment. This pro-
cessing equipment is separate from the processing equip-
ment for processing the signals received by the first antenna
16 Also, although the second anienna 18 1s shown con-
nected 1o the same structure as the first antenna 16, the first
and second antennas may be completely separate. In any
cvent. the second antenna 18 is preferably rotatable about a
verlical axis as shown at B in FIG. 2 1o direct the anienna for
optimally receiving the terrestrial transmitted signals.

As with the first antenna 16, the sccond anienna 18
inciudes a centerline 30 and may receive signals travelling
oniy within a directional reception range r max. about the
antenna centeriine 30. The total reception range for second
antenna 18 shall he referred 1o in this disclosure and the
accompanying claims as the “ierrestnal”™ or “second™ direc-
nional reception range, and is equal 1o two times the recep-
tion range r max. Signals travelling 10 user location 14 along
a route outside that lerresinal direcuional reception range
cannot he received by the second antenna 18.
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Referring again to FIG. 1, the first antenna 16 according
1o the invention, is dirceled 10 receive signals from one of the
salclhies, satcllie 124 for example. The azimuth and cleva-
uon al which the first anlenna 16 must be durecied tor
optimally receiving signals from satellite 12d mav be 2473
and 25.7 respectively, for example. The sccond antenna 18
1s directed with its centerline 30 pointing generally 1o the
terrestrial transmilting location of the terrestrial transmitier
20 and csscntially horizontally. Ignoring the clevanon dil-
terence between the first and second anmiennas 16 and 18,
respectively, the azimuth difference between the centerlines
28 and 30 of the two antcnnas and this cxample s approxi-
maltely 67.7 degrees.

In the onenation shown in FIG 1. the tirst anienny 16
cannot recetve signals from the terrestnial transmitter 20.
The reason for this 1s thal the direciional signals transmuted
from the terrestnal transmutter 20 are all travelhing 1n a
direction or along a route outside of the satellite directional
reception range of the firsi antenna 16. Similarly, the direc-
uon in which the satellite 124 transmits with respect 1o the
uscr location 14 is outsidc of the icrrestrial directional
reception range of the second antenna 18. Thus, the second
antenna 18 cannot receive signals transmitted by the satethie
124 Furthcrmorc, in this cxamplc, the sccond anienna 18
cannot receive any signals transmitted by any of the satcl-
lites 12a—d. Thus, in the orientation of the first and second
antenna 16 and 18 as shown in FIG. 1 and with the pasinon
of the satellites 120—d and terrestrial transmatier 20, the
lerresirial transmitter may transmit on a frequency identical
o the frequency of signals transmitted by the satclhtes
withoul any inlerference 1n the signals received at the two
antennas

Those skilled 1n the art will readilv approciaic thar the
clevation ol the first antenna 16 mayv be high envugh with
respect 10 horizontal so that the second antenna 18 mav be
ahgned along the same azimuth as the first antenna without
any anterference between the signals receved by the 1w
anicnnas on the idenucal frequency. However, where there
are numerous satellites at diierem azimuths and cievabons
with respect 1o the user ocation 14, the tirst and sccond
antennas 16 and 18 may have 1o be positioned at ditferent
azirnuths as tllustrated an FIG. 1 order o prevent inter-
ference

Refernng to FIG. 3. a pluralitv of terresinial transmitters
32 are required 1o provide a signal strong enough 10 be
received over a large arca. bach transmatier 32 a0 FIGL 3
transmits directionally 1n an azimuth range A of appro-
mately 180 degrees and out 10 an ctfective recephion range
R. With this transmitter spacing and transmission range. the
signals from the temestrial transmitters mav be recenved
trom anv location within the geograpine ares G Although
the directional range of 180 degrees s shown for purposes
of example. the lerrestnial transmissions mayv be in other
ranges within the scope of this iovention

The method according 10 the invenuon s used 10 silua-
uons 1n which satcllite signals are being transmsticd 1n a irst
frequency tor reception with the first antenns 16 The find
antenna 16 18 adapted to receve signals onlyv within the
satelhite direcnonal reception range aboul the anicnna cen-
terhine 28. The method includes transmiting signals 1 the
Hrst trequency directionally 1n a range outside of the satellite
directional recepnion range of the hirst antenna 16 Signais
transmitied by the lemmestnial transmutier are received by the
sceond antenna 18 at the user Jocanor 14 The second
anienna 18 s adapied 10 receive ignals onby within the
terrestrial directional reception range abou! the antenna
centeriine 30
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This directional terrestrial transmission according to the
invention allows terrestrial transmission at an identical fre-
quency as that used by sawellites, and particularly DBS
without interference between the two transmissions. This
allows the DBS spcctrum and perhaps other satellite specira
to be reused for terrestrial transmissions. The terrestrial
transmissions may bc for iclevision signals or any other data,
including internel communications, voice data, other video,
or anv other type of data.

The above described preferred embodiments are intended
1o illustrate the principles of the invention, but not to limit
the scape of the invention. Vanous other embodiments and
modifications to these prelerred embodiments may be made
by those skilled in the an without departing from the scope
of 1he following claims.

1 is claimed is:

&n apparatus for simultaneously transmitting terrestrial
Tfials on a2 commeon frequency with satellite signals trans-
mitted from a satcllitc, the saicllitc transmitting satcllitc
signals at a first frequency to a user location for reception
onlv within a satellite directional reception range ahout the
uscr location, the apparatus comprising:

(a) a directional 1errestrial transmitier for transmitiing
Ierrestrial signals at the first frequency in a limited
azimuth range around the location of the terrestrial
transmitier, the terrestrial transmitter being located
with respect to the user location such that the terrestrial
transmilter transmits to the user location along a route
which is outside of the satellite directional reception
rangc.

2 The apparatus of claim 1 wherein satellite signals are
ransmitted from a plurality of satellites in geosynchronous
urbit, cach satcllitc scparated from cach other satellite in a
geosynchronous are by an angle greater than one half of the
satcllite directional reception range and the satellites
together transmit satellite signals 1o the user location only
within a combined satellite signal transmission range about

" the user location, and whercin:

() the terrestrial transmitter transmits only in directions
which are outside of the combined satellite signal
Iransmission range and an angle equal 10 one half of the
satellite directiopal reception range outside of the
boundancs of thc combincd satcllitc signal transmis-
sion range.

3 The apparatus of claim 2 further comprising:

(a) a pluraluty of terresinal directional transmitters, each
transmiting from a dillerent terresinal transmission
location and cach transmitting dircctionally in a limited
azimuth range.

4. The apparatus of claim 1 wherein the first frequency is

in a range of 12.2 pigabenz 10 12.7 gigahenz.

5. The apparatus of claim 1 wherein the first frequency is
above 12.2 gigahertz.

6 The apparatus of claim 1 wherein the satellite direc-
nonal reception range 1s approximately eighteen (18)
degrees.

7. A method for simuaaneously providing termrestrial sig-
nals on a common frequ=ncy with satellite signals transmit-
ted from a satellite, where the satellite is transmilting at a
linst frequency along a satellite transmission axis exiending
trom the salellite 10 a terrestrial user location, the method
comprising the siep of:

(a) ransmulting terrestrial signals at the first frequency in

a limited azimuth range from a terrestrial transmitter,

a2 021
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the terrestnal transmitter being located with respect to
the user location so as to transmit to the user localion
along a transmission route which is outside of a sstellite
directional recepuon range about the user focation.
wherein the satellite directional reception range com-
priscs a limited dircctional range substanually centered
on the satellite transmission axis.

8. The method of claim 7 further comprising the step of:

(a) ransmilting terrestnal signals at the lirst frequency
and within a limited terresirial azimuth range from a
plurality of terrestrial transmitiers a1 different locations.

9. The method of claim 7 wherein the first frequency 1s in

the range of 12.2 gigahertz to 12.7 gigaheris .

10. The mcthod of claim 7 whercin the first frequency 1

above 12.2 gigaherte.

11. The method of claim 7 wherein the satelhite directional

reception range is approximately eighteen (18) degrees.

12. An apparatus for facilitating the usc of terresirial

transmitted signals which are transmitted on 3 common
frequency simulianeously with satellite signals transmitied
from a satellite, the satellite transmitting satellite signals at
a first frequency to a terrestnial user location along a satcllite
transmission axis, the apparatus comprising:

(a) a temrestrial transmitter for wransmitting terrestrial
signals at the frequency to the user locanon, the ter-
restrial transmitter being location with respect to the
user Jocalion such that the terrestrial transmitier trans-
mits Lo the user locanion along a route which is outside
of a satellite direcuonal reception range about the user
location, wherein the satellite directional reception
range compnses a limited directuional range subsian-
nally centered on the satcilitc transmission axis, and

(b) a terrestrial recetving antenna al the user location tor
receiving signals at the first frequency only within a
terrestrial directional reception range ahout a centerhine
of the terrestrial antenna. the terresirial antenna being
aligned 10 receive signals transmitted at the first fre-
quency from the terrestrial iransmitter locanon, and
being aligned so that the sawchiiic transmission axis s
outside of the terresinal dircctional reeception range.

13. The apparatus of claim 12 wherein satellile signals arc

transmitted trom a plurality of satellites in geosvachronous
orbit, each satellite separated from each other satellite in a
geosvnchronous arc by an angle greater than an angle equal
to onc half of the satcllite dircctional reception range and the
satellites together transmiut satellite signals 1o the user loca-
uon only within a combined satellite signal transmission
range about the user location, and wherein

(a) the terrestrial transmitier transmils onlv 1o direcuons
which ar¢ outside of the combined satcilitc signal
transmission range and an angle equal.to one half of the
satellitc directional reception range outside of the
boundaries of the combined satelhiie signal transmis-
SI0D range.
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14. The apparatus of claim 13 further comprising:

(2) a plurality of terrestrial transmitters each transmutting
trom a different terrestrial ransmission location and
cach transmitting dircctionally in a limited azimuth
rangc.

15. The apparatus of claim 12 wherein the first frequency

15 1n a range of 12.2 gigahenz 10 12.7 gicahenz.

16. The apparatus of claim 12 wherein tbe first frequency
1s above 12.2 gigaherte.

17. The apparatus of claim 12 wherein the saicHite
directional reception range is approximately eighteen (18)
degrees.

I8. An apparatus for simultancously transmitting terres-
trial signals on a common frcquency with satcllite signals
transmitted from a satellite, the satellite transmilting satellite
signals a1 a first frequency to a user location for reception
only within a satellite directional reception range about the
user location, the apparatus comprising:

(a) a crrestrial for transmitting terrestrial signals at the
first frequency from a fixed terresinal location which
forms a fixed gecometry with the user location and the
satcllitc, the terrestrial transmitter being locaied with
respect 1o the user location such that the terrestrial
transmilier transmits 1o the user location along a route
which is outside of the saiellite directional reception
range about the user location.

19. The apparatus of claim 18 wherein satellite signals are
transmitted trom a plurality of satellites in geosynchronous
orbit, each satellite separated from cach other satellite in a
geosynchronous arc by an angle greater than one half of the
satellite directional reception range and the satellites
logcther transmit satcllitc signals 1o the user location only
within a combined satellite signal transmission range about
the user location, and wherein:

(a) the terrestrial transmitler transmits only in directions
which are outside of the combined satellite signal
lransmission rangc and an anglc cqual 10 onc half of the
satellhite directional reception range outside of the
boundaries of the combined satellite signal transmis-
sion rangc.

20. The apparatus of claim 18 [unther comprising:

(a) a plurality of terrestrial transmitiers, cach transmitting
from a different fixed terrestrial transmission location
which forms a fixed geometry with the satellite and the
uscr location.

21. The apparatus of claim 18 wherein the first frequency

5 10 a range of 12.2 gigahenz to 12.7 gigahentz.

22. The apparatus of claim 18 wherein the first frequency
15 above 12.2 gigaherte.

23. The apparatus of claim 18 whercin the satcllite
directional reception range 1s approximalely eighteen (18)
degrees.
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1
APPARATUS AND METHOD FOR REUSING
SATELLITE BROADCAST SPECTRUM FOR
TERRESTRIALLY BROADCAST SIGNALS

BACKGROUND OF THE INVENTION

This investion relates to apparatus and metbods for broad-
amgndm&udnﬁn;&nn\tdmmu—
mals and voice signais. Mare particulsrdy. this investion
munmmmt«m
unmmmlnm)yﬂngwudmm
sazellite ransmissions on a common frequency.

Qurently. television xignals may be received from a
smellize in goosynchroscus ortit abogt the emrth. The tele-
vision signals ate transmitted from a terrestrial tnauiner 1o
the satellze and then retransmitied from the sarellite 5o thst
mwmummwwneamma

cerain geographic receiving ares withis a line of sight of the
sazellite. In addition to television signals. other types of dana
may 2iso be ranmmined o coasumers through satellites in
geosynchronous orbit.

Direct troadeast satellite service (DBS) refers to satellise
ransmission of television signals directly for use by isdi-
mwammwmmm

receiving equipmest. The US. Federal Comrounications
Cmnmmmmdmmm
from 12.2 gigaherrz to 12.7 gigahertz far DBS broadcasting.
Smnnﬂmnhmwmml)%m
each cxrrier cxrTying several individual teievision channels.
Depending upot the compression technology applied to
these signals. literally hundreds of separate channels may be
available through DBS. A great besefit of the DBS syseem
as apposed to prior satellite systems is that oaly s small
dish-type antenas is requered to receive the DBS signals and
the aliguament of the receiving dish is pot crtical. Alsc. the
DBS system will provide high quality receprion ar any point

L]
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i the geographic receiving ares of & saellitc without the

expense of land ransmission lipes such ss those requrred for
cable television.

Qurrent regulstions require that DBS satellites be sepe-
rated from cach other by & least mine (9) degrees in a
geosynchronous arc. The receiving antenna for DBS signals
must. therefore. be lanited to receivisg sigaals in & direc-
tiooal rapge measunang plus or minus aise (9) degrees from
a cemeriine of the amenna Receiving signals in 2 rasge
wider than the satellite spacing would cause interfereace by
agnals gansmuned by difierest smellites 0o the same fre-
quency.

US. Pat. No. S423.663 is directad (0 a syntem haviag &
receiver sangement i which DBS ead tervestrial sigmals
showp in the 5.4353.663 patent may be implemested with &
multpic astenss smangemesl. of With a singie. moveabic
anteana 1o the maltinle anteans STAALEMENL TWO SCPErae
antennas direct the received sigaals 10 a common propags-
oD path for processing as if they were recetved by a siagic
antenns aad Tansmined from & niagie location. In the single
anteans mrangement the amenms is movable betwees s
positic 3 to receive DBS signals and asother positios ®©

The advantage of the synem shows in US. Par No
5.483.663 is mat Jocal originating signals. whether televi-
son signals ar other data. msy be received simultapecusly
with DBS signals. and processed with the same equipmest
& that gsed to process the DBS signais. The local ariginating
s.ignals may exmry local programmiag which may be
received along with the aational or regional DBS program-
mming.

[ 4]
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However since the signals received in the system she
in U.S. Pat No. $.483.663 are combined or received oo
Sam: ARIERA2 strucmre st different points in time. exrese
and DBS signals cannct be received simultaneously of
common frequency.

mmwamsaumﬂdt
system shown in US. Pat No. S483.663. the DBS sysu
ties up a partics of the elecromagnetic specrum whi
wmmu.mfawwm
sions.

SUMMARY OF THE INVENTION
hnn&md&mnm&mﬂ

mmammuwwm
receiving anteanas with a limited directional reception rang
and wansmitting the wervestrial signals in a different range ¢
directioss than those in which the smellite nmh =

processing systems for wilizing the received sigaals. Bat!
receiving antennas sre adapted to receive signals oaly withil
4 partcular directional range. The raage is measured froem :
centerline of the particuler amenna

In order 10 easure 80 interference betwees the satellin
range which is outside the azimush rapge ip which the
satellite signals are ransminted either by a singie satellite o
mulnple sateliites. The tervestrial wansmit azimueh range is
choses s0 that it does sot include any directions in which the
satellite signal receiving astenna must be directed to receive
signals from any satellite. In order 1o cover a large area for
local reception. a plurality of terrestrial wransminers xre
spread out OVer an ares with directional Tansmined sreas
overlapping 1o easure the texrestrial signals roay be received
clesrty &t cach Jocation within the desired service area

These and other objects. sdvanmges. and features of the
ioveation will be apparent fram the following description of
the prefered embodimests. comsidered aloag with the
acoDmpAtying drywings.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is a schematic representation showing the positions
of a plurality of satellites in relation to 8 singic terrearial
TaAImMItEr and a receiver of user Jocation.

FIG. 2 is a somewhat schematic representstios of a
receiving astenps sructre for receiving sawellite asd tex-
resrial transmined sigaals af 3 common frequency.

FIG. 3 is a schematic representation of the spacing for 8
sumber of terrestrial tassmitters required 1o allow reception
over a lxge geographic sree.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The apparstus accerding ®© the isvestos far providing
satellite and tervestrially transmitted signals simubasecusly
on the same frequeacy fllusrazad in FIGS. 1 aad 2. As
shown in FIG. 1 the system 10 may be otilized with oae or
mare satellites in geosynchrosous arbit abow the earth. FIG.
1 shows forr sasellites 12a. 12b, 1ic. and 124 spaced apent
at for sepmrate directions fram a user location M. In
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Jocatiop with respect to the earth’s surface. and thus. with  Tranmmiming i frequencies id )
respect to the user location 14 Frst aad secoad amenns 16 nsgnlnmﬂla!!”aﬂguinsnﬂw“
and 18. respecuively. which will be discussed in detall with texresmial . 20 g .
reference Lo FIG. 2 are Jocsted at the user Jocation 34. s A TRSmiEr Eﬂqvng. th.n
Each of these sasellites 130-d is positioned in geosys- Bag..algu.anlu. a e ranre By be
cioncus orbit abaut the Comer of the earth. and is Poti-  Te G beus than s p D LDOSD (B TRAgE may
tioned & & caruain loagitude and latinade above the carth's O Jaat than this aamber. o
surface. As is knows by thase skilled in the art. a receiving The amenna structare 22 accordiag to the iovestion &t the
aateass may be diroctod a1 & cartain elevation and direction ,, 23S loction 14 iz FIG. 1 is fiusratad by way of exampic
or azimeeh toward a desired saellite Jocaion for recerving 1 i FIO- 2. The first antensa 36 is designed 1o receive direct
signals from the particulsr saelkixe. troadcant satellite signals. The firt apseane 16 inchudes &
Currently. all direct broadcast sstellites within the line of  COLSCURE dish 24 and a food-bors assembly 26 for reccrving
sight of North Americs arc positioned &t longimdes sad D¢ Si§Rals reficcad aad cosceamraed by the dish Those
latiades requiring the receiving anteans t© face in 2 sout>- skilled in the art will readily spprecia that the foed-barz
erly direction from North Americs to receive signals. asscmbly 26 iaciudes 2 probe. which is aot shown in FIG. 2.
Although FIG. 1 shows four satellises 120-d for parposes of  1F Pickiag up the signal received by the anteana. The probe
describing the iveatinn berein. more or fewer saellies may (oo (¢ Sigaal to sigaal procsssiag equipment for exiract-
be spacad apert within s Line of sight of & cerain geographi- L8 & : iﬁnﬂﬂc&h‘FEil?
Eagéﬁgéuiaﬁs}iulﬁg the ant and does not
of North America. Table 1 st out the Jongimdinal locaziop  [000 & PE1 of this inveation. Also. those skilled in the an
of each sarellite and for parposes of example. the azimuth ﬁiﬂlgﬂlﬂniug»wﬂgx
and elevation a1 which a receiving antenns most be direcsed U0 Ahermatively ©o E.‘u.ug collect-
from a location a1 Anstin‘Tex. for receiving signals from 126 HgmAls refiected by the dish 24. .
each smellite. All azimoth directions aad elevations are ,,  15¢ first ameans 16 incindes an anecans cestexline 23. As
rzasged to a cepexline of the anmtenns which will be  dictated by the frequeacy of the sigaal received. the first
discussed below with respect 10 FIG. 2. The term “azimauth™ anteans E-Eggﬂ.ﬂnu
refers 1o the direction with respect to a reference direction BPBE!H-KEERNPE
4 such as duc porth. commonly zero degrees. “Elevation™  PYOPAgAtiag in a direction outside of this reception range of
refers w the angie of the an‘eana cepteriine sbove barizon- o, sparnre about the anteana centerline 28 cansot be received
"y by the firs antenna 16
- Referming still to FIG. 2. the antenns stucture 22 st the
user locatiop 14 further includes the separate second antenns
Saslime 18 for receiving the terrestrially transmined signals. Th
Lo A Ermoco 55 360000 anieans 18 is shown as a fead-born Type aniessa
- 615 145 bowever. those skilled in the art will readily appreciate that
101 1864 the sccond antemna may isciude a circulsr wave guide
“ 110 ) antesna. st plate anteapa. siot anteasa. dipole anteans ar
Q ﬂ" uhu.“ EEE&G.«E%.?
] 1 13 o« 0ram will include a suitable sigaal pick-up assembly for
166 383 pickiag up the signal received by the antenss and feeding the
175 w5 sigaal to suitable signal processing equipmest This pro-
satellites all trapcmi signals i men- for processiag the signals rocsived astesna
mﬁguﬁcbﬁim”a:.fgﬁisgwsg
mission has set aside the elecIrOmagnetic spectrum from Becied 10 the same stucuEe as the first anteana 16. the fret
122 gigaberz to 12.7 gigaherr for DBS brosdcasting. la 404 second antennas may be compictely scparate. la any
arder 1o ensare B0 irscfereace from sigaals berweca two  SVCAL the sccoad anteasa 18 is preferably rotatabic about a
adjacest sazellites. Two conditions must be met First. the  VOTUCAl axisas shown &t B ia FIG. 2 to direct the astenna for
receiving ameass mast be limized to receive signals oaly so OPUmAlly receiviag the terrestrial transmined sigaaks.
within a certain receptioa range sbout the cesteriine of the ?!E.KRIE-PO«B.J&E.-
antenaa. Secondly. the satellites must be spaced apart sbom Emgn.u.ln!;iwg
the geosynchroscus arc so thal a receiviag asteuna may be  oaly Within a dircctional reception range T max- aboot the
positicned with oaly a siagie sstellite tanumimiag in the EE'.E.’EE-?
directional recepnon range of the anteana s Outside that range CARROL be received by the second antenna
Asccording to axven regulations. individual DBS sstel 18.

lizes must be scparated &t Jeamt mine (9) degrees in the Refexzing again to FIG. 1. the first anteana 16 according

: geosynciyonous arc. Thus. each DBS receivi.g asteams Svn.gwiliiggﬂo&g

must have a directional reception raage or sparupe of plus  satellites. ssellite 124 for exampie. The azimunth and elevs-
o mians mine (9) degrees o less as measured from 2 ¢ tos & which the firet antenas 16 must be directed for
centerline of the amemaa Although cmyent regulations optimally receiviag signals from satellite 124 may be 2473
require & spacing of 80 less than aine (9) degrees scparstion.  aad 25.7 respectively. for example. The second antenas 18
the ipvennos is 80t limised to this degree of scparation.  is diected with its centerline 30 pointing geaerally to the
However. accordiag to the invention. the effective reception tetrestrial transminting locstion of the terreswial transmiter
mage of cach fn anemas or sacllite reception amensa ¢ 20 and essemtially harizontally. Ignoring the elevation dif-
must be less thas or equal to the minimam saellite separs- ereace between the first and second asteanas 16 aad 18.
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16. Similerly. the direction in Which the smellite 124 yans-  brosdcast saellite signals transmined from & saellite ic
mits with respect 10 the user Jocation M is ouside of the STt smeflite Jocation in geosynchromous orbit about t
: l

ameans 16 aad 18 s shown i FIG. 1 aad with the position aligned o yeceive direct brosdcast samellite signa
Rﬁngfgggﬂ. wanamined from the sazellite
verrestrial GaanRiner may Tanamit o6 & frequeacy idestical a second antenna at the user Jocation for receivis
withaut agy interferesce in the signals received at the two directional reception mage a3 measured from a cente
SntTRR2S. line of the second anteana. the secoad amenna bein
Those skilled in the an will readily sppreciate that the aligned to receive sigaals wansmined & the frmt #n
clevatios of the firnt asteans 16 may be high esough with queacy from a texrestrial trapsmitier location Temor
respes: 1o harizontal so that the second anteans 18 may be from the user location with the direct broadcast satellit
aligned along the same azimuth as the first anteans withom signals ranemined in directioas outside of the secon
any imeference berween the signals received by the two = directional reception range: and
anteanas oo the idegtical frequency. Howeves. where there (c) a werrestrial tranminer for trapimirting signals at th
are mzmerous satellites at different azimuths and eievations frnt frequeacy and directiooally within a terresmia
with respect o the user Jocation M4. the firnt aad second azimoth raage from the terrestrial sassminer location
anicnnas 16 and 18 may bave 1o be positioned at different the terreswrial wansmitier Jocation being located witt
azimuths as flusraed in FIG. 1 is order to preveat inter Fespect 10 the user location such thar the terresmia
ference. transmiver wransmits in directions oaly outside of the
Refariag to FIG. 3. a plurality of etrestial taasminers directions! receptios range of the first antenna.
X arc required 10 provide s signal strong enough to be 2. The spparanus of claim 1 wherein direct brosdcast
received over a large ares. Each mammine X2 i FIG. 3 satellite signals are wansmitted from a plurality of saellites
mansmits directionally in ap azimuth raage A of spproxi- in geosynchropous crbil. each sameilite seperated from each
mately 180 degrees and out 1o an effective reception range other satellite in a geosynchronous arc by ap angic greater
R With this transmiGer spacing and Tansmission range. the than the first directional range of the first asteans add each
signals from the terresyial ounsminters may be received satellite within a satellite azimugh range within which the
from any locatiop within the geographic sres G. Although first antepna may be posisioned to receive signals from any
the directional range of 180 degrees is shown for purposes  of the satellites, and wherein:
of example. the texresmial wansmissions may be in other (a) the terrestrial azimuth range is scparmied from the
raages withis the scope of this investion. satellite azimumth rasge by an angic greater than
The method accardiag to the iBvention COpTises receiv- Eﬂaaggga
ing sutellite sigmals i a first frequeacy with the Grst anteans ¢ the first anseans aad the directional reception range of
16. The firm amtenna 16 is adapred t0 receive sigaals oaly the second antenns. ]
within a first divectionsal receptios raage from the anteans 3. The spparsms of claim 2 further compxising:
ceatertise 28. The metbod also includes tranmitting sigaals (s) & plurality of arestial assminers each Tansmiriag
in the first froqueacy directiosally in a range omside of the from a different tervestrial wannmission location asd
directional reception taage of the first anteass 16. Sigmals o, cach Uaasmitting in & submastially common azimegh
waasmnined by the uavenTial Tasaniter are received by the raage.
sscond amtemns 1S a1 e user Jocmton The second 4. The spparates of claim 1 wherein the first frequescy is
asteasa 18 is also sdaped to receive giguals only within & in a range of 122 gigaherzz © 12.7 gigaherz.
directionsl reception range With respect to the ansteams S. The apparatis of claim 1 wherein the first frequeacy is
ceateriine 30. above 122 gigaherty
‘This combinstion of directional receiviag anteasas 16 and €. The spparams of claim ] wherein the socond antenea is
18. aad directional terrestrial traasmission allows terestrial gelectad from the group comsisting of circular wave guide
E-.BE»{IQQD-I&S anteanas. feed-horn amwemsas. fiat piate amtennas. slot
satellites. and particnlarly DBS withouwt isterference  aawewans. dipole amteanas. and malti-dipole antennas.
.Kionsga.ﬁ!?uum!ss q.ﬂu._.ul!lu.ﬂuarn!ﬁg
wam and perbaps other smellite specirs to be rewsed far reception sange of the first anteanms is approximately aine (9
tereszial trancmistions. The taresrial tTaASMIsTioNs MSY  degrees.
be for teievision signals ar any other data. iaciuding internct §. A method for simainsconsly providing local arigina-
Ugug.gssﬂgﬂsedﬂ ing sigmals on & commou frequeacy with direct broadcast

The above described preferred embodiments are intended ellise is in a first smellite Jocation iz geosynciwonons orbit
w {linsraze the principies of e izvention. bat pot w limb about the earth. the method commprizing the seps of:
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(a) at a user location. receiving direct broadeast satellite
signals a: a first frequency with a fomt antenna adapted
to receive nmbu&eﬁnﬁaqmcyutyvhn

(c) & the user location. remote from the terveswial
TARLIET, receiving the terreswial signals with a sec-
ond antenna adspted for receiving sigasls &t the fors
frequency oaly within a2 second directiomal reception
rapge as measwed from a ceaterline of the second
antenss. the second amtenna being aligned so that the

8
direct broadcast satellite signals mansmined by the
reception range of the second antensa.
9. The method of claim § fimther comprising the sep of:
(a) rapsmittiag terreswial sigaals at the §yst frequeacy
apd texresial azimuth maage from & plerality of terres-
mial trancoirters.
10. The method of claitn 8 wherein the frnt frequency is

10 in the range of 122 gigahertz to 12.7 gigabara.

11. The method of claim $ wherein the first frequency is
above 122 gigaberty

12 The method of claim 8 wherein the directional range
of the first and secopd astemns is approximately pine (9)

15 degrees from the sntzans centeriine.
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SYSTEM FOR PROVIDING LOCAL
ORIGINATING SIGNALS WITH DIRECT
BROADCAST SATELLITE TELEVISION

SIGNALS

BACKXGROUND OF THE INVENTION

This invention reistes to apparams and methods for broad-
mdMWWMMﬂn
Mmuhsbnmndmhdhp
viding Jocal originming channels along with direct brosdcast
saeellite welevision channels transmined from a sazellite.

Television signals may be received from a satellite in
mmumnkmmm
to a geographic receiving area. Typically, the television
signals are transmitied from 8 terrestrial tansminer o the
satellite and then retransminied from the sxellite so that the
signals can be received by terrestrial receivers within the
geographic receiving area, that is, within a line of sight of
the satellite.

Direct broadeast satellite service (“DBS™) refers to satel-
lite transmission of television signals directly for use by
individual houscholds or ‘subscribers having the proper
sigua) receiving equipment The U.S. Fedenal Communica-
ticns Commission has dedicated the C spec-
tum from 122 Giga-Herz w 12.7 Giga-Herz for DBS

- Sixteen signa! cxsriers are locsied within the
DBS spectrum, each cxrrier carrying several individual
television channels. Depending upon the compression tech-
nology spplied 1o these signals, Literally hunkireds of sepa-
rate channels may be available tarough DBS. A gmeal benefit
of the DBS sysiem as opposed .o prior sazellite systems 13
that only & small digh-typ. antenna is required .0 receive the
DBS signals and the alignment of the receiving dush is not
a.ucal. Also. the DBS systemn will provide high quality
reception At any point in the geographic receiving area of a
sriellite without the expense of land transmission lines such
as those required for cable television.

The DBS sysiem requires that s subscriber purchase or
rent both 3 special DBS signal processing unit or receiver
and a DBS saiellite signal receiving amenns. The receiver
and anienna are usually provided as one assembly having an
ouldoor unit and &a mdoor unit. The special DBS receiver
receives all sixieen carriens and includes channel selecting
Ingic for sclecting a desired program channel from the
received extriers. To produce a single channel program
output 10 a elevision set. the DBS receiver channel selecting
logic selects ope of the sixteen camriers and then demodu-
isies and decodes the encoded signals. Finally the receiver
convents the desired channe! signa! from digital form to
nﬂqtnnmvﬂ:hchm:lhpnwmm

Am;ormhlemwuhmDBSmmmvnlmhal
aniginating or ielevisiop chan-els. Since »
sirgle DBS sawellite transmits @0 substantially an eatire
centizent. DBS can efiectively ooly provide natonal or &
mest regional programming. There is simply pot epough
routa in the DBS spectrum for all local originsting program
mwaemunneﬂthwghmemdhummw
iavidual subscribers. Rather, DBS subscribers must obtain
Maiﬁmumpm;mmﬂmunan

Jocal broadcast stations, cable, or Jocal wireless sources.
Tbese scparuie sources all require separaie rec=iving equip-
ment Funthermore, the advantages of DBS are Jess anractive
w0 potential subscribers becsuse the subscribers must also
UsE 3 acparaie system, cable for exampie. in order 10 obain

13

33

43

s

2
local programming. L fact, there has been grest concern that
the absence of local programming with DBS may make the
DBS system commercially unviable.

SUMMARY OF THE INVENTION

It is therefore a general object of the invention to over-
come the above described problems and limitations as0ci-
xted with DBS sysiems. Particularly, it is an object of the
invention 10 provide an apparatus and method for providing
local originazing channels along with direct broadcas: sai-
ellite welevision channels wansmined from a sstellite.

To scoomplish this object, a system acconding o the
hmmammnummu

uwmmmmm
band of the DBS sswllite uansmissions and digiwally
encoded in & similar fashion. Pan of the DBS broadcasing
spectrum sy be withdrawn from saellise transmission use
transmiitted from the terrestrial wansminer. Since the terres-
trial Uansmicer has Limited range, the same Joca! channe!
mdummwﬁuumu

The terrestrial wansmitter, Jocated al a terrestrial trans-
mitting location, transmits local channe! signals in a fre-
Quency band that is included in the band alioued for satellite
brosJcasting. Preferably the ierrestrial transminter receives
loca) channel signals broadcast jocally by some means and
then convens the local channel signals from their broadcast
frequencies 1o convened local channel signals in a first
haqu::cy band such that they are compatible with the
saielite broadcast mk'nneﬁmﬁwhnduem

The soieoma mtrucume according to the invention is
Jocated a1 8 user Jocation remote from the terrestrial broad-
casting Jocation and includes a first antenna snd 3 second
mmt:_-nmnd:aummnmemw

amenna is adsped for receiving direct broadeast satellite
mmwumwwugm
nmmmmumw,,um
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and second anteanas are jocated on & single structure and are
scparalely alignable for peak reception. Howeves, the first
and second smennas could also be separate if required for
peak mceptod. Apy antennas suitable for receiving the
respective fiaquency sigmals maay be used in the antenna
structitre according 10 the {nvention.

mmmhmwuuwm
snd opersies W combine the convened jocal channe! siguals
received by the first sntenna and the direcy broadeast satellite
television sigusls seceived by the second sntevma The
combining mesns combines the two sets of signals 10 form
s combined television signal wavelling on a single prope-
ssellise broadcast frequency band. the combined television
signal is also in the satellite broadcast frequency band and
may be processed for use as if it were from & single source.
When spplied to the DBS sysiem for example, the combined
signa) may be processed by 2 single DBS recriver without
the need for additiona! or aliemative equipment

The signa! processing means Or receiver teceives the
combined television signal from the combining means and
processes the combined signa! 10 produce 3 desired channel
outpui signal to a television set In the DBS symem for
exzmple, the signal prooessing receiver is implemented in a
single piece of equipment and includes bandpass Shers for
fikering the incoming signal end an amplifier. The receiver
also includes & mixer, demodulator, digital decoder, and a
digital 10 analog convener all controlied by channel selecior/
conwro!l logic.

Tohe present invention in combination with the DBS
sysiemn provides a superior aliernative 10 cable television
sysiems. The subscriber not only obtains the high quality
recepeion availsble with DBS but also obuuns local pro-
gramming without having 10 subscribe 10 a separaie service
or obunn sdditional receiving equipment

These and other objecis, advantages. and fesnures of the
invention will be apparent from the following deseniption of
the preferred embodimenis. cousidered along with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is s diagrammaric view of a transmitling and
mmwmmmuudum
invention.

FIG. 2 is an isomerric drawing of an anienna strucnure
embadying the principles of the invenlion.

FIG. 3 is a diagrammalic representation showing & signal
combiner acconding 1o the invention.

FIC. 4 is 2 diagnmmastic representation showing a
teeeiver and receiver ouIput aconrding 10 the invention.

FIG. S is an isomewic drawing of s aliemae smenna
structure embodying the principles of the mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 14 illuscrate one preferred apparaus 10 for pro-
viding local programming or channels along with direc
broadcast saweflite twelevision channels according w the
invention. The apparatus 10, as shows FIG. 1, is adapted t0
be used with s satellite tansmitier 12 brosdeasting direct
broadcast satellite television signals in 8 suzeliite brosdcast
froqueacy band. The zpperstus 10 includes s terresticl
transeniger 34 and a signal receiving arrangement 16 locmed
& 2 kosxtion remote from the temestial ransminer. Each

4

individual user or subscriber of the service would bave
signal receiving arrangement. The terrestrial transmitter )
transmits in a frequency band within the satellite frequenc
band and the receiving arrangement 16 receives the saellit
signals and the werrestrial sigosls and combines them fo
processing by a single receiver 18. The disclosed system 1
provides DBS aloug with local programming while requit
ing wo additional veceiving equipment other than a specia
amenna structire described below gnd means for combining
the separaiz direct broadcast satellite television channe
siguals and Jocal channel signals.

The DBS amellite 12, a3 is well known in the Seld
includes a tramsmiger (noi shown) and is locaied in 8
goosynchronous orbit 80 that it remsins stationary with
fespecs 1 a cenain geographic broadcast area. The saellite
12 iweelf receives signals from a land-based mansminer (pot
shown) snd then retransemits those signals back o exrth. The
position of the satellite transmiter 12 allows it to provide 2
chcnnﬂwahgemcmmwdhwmmu
in a saellitc brosdcast frequency band. For example, the
FCC has allocased the electromagnetic spectrum band from
122 Giga-Herz © 127 Giga-Herz for DBS broadcasting
and this frequency band represents the preferred satellite
brosdcast frequency bandt. However, the sazellite broadcast
frequency band for purposes of this invention could also be
defined a3 a frequency band in which the single receiver is
mwmmwummw
could be defined 10 encompass a
the DBS band as well as the allocated DBS band with the
wrrestrial signal being wransmined in this adjacent band. In
this fashion, the invention could be adapted to operate over
any desired frequency band.

The terrestrial transmitier 14 comprises any suitable trans-
mmfwmmglodchm!npmmaﬁm

band that is comained within the saellite fre-
quency band. The terrestrial ssasminer 14 provides local
programming with the Jocal channe! signals. Preferably. the
terrestrial sansmitter 14 will have associsied with it means
for receiving local programming and signal convening
means (not shown) for conventing the received local signals
i convened local channel signals in the first frequency
band. The receiver for the lervestrial transminer and ihe
nmlmmmhwnnhmndmwdumhad
funher berein. In a preferred embodiment of the invention

for DBS systems, the local signals are convened
from analog to digital signals before they are transmined so
that the DBS receiver 18 may decode the terrestrially
transminted sigoals similarly 10 the saellie transmined
signals.

The wrrestria) transmitier 14 has limited runge depending
upon.its broadcast power. For example, depending upon the

terrain surrounding the terrestrial transmitter 14, 3 100 Wan
mmmn&nmﬂenmlfwwvuﬂﬂyl
teo-mile radius sround the transminer The broadcast power
for the werrestrial trnsmitier is chosen 10 provide the desired
bave a limited range. the invention encompasses many
separsie terrestrial mransminers st different geographical
Jocations around the satellitc broadcast ares for providing
the convened local channel signals in just their respective
Jocal areas. Since the bwosdcasting range is limited geo-
graphically, cach werrestrial transminer 14 may broadcast in
signals 10 any subscriber. Further, in high population density
sreas when many Jocal channels operute, such ss New York
City and Los Angeles, for exampie, the fint frequency
spectrum could be subdivided to aliow pontions of the first
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frequency spectrutn 10 be reused more frequently than other
portions of the spectnan. In this fashion, some local chan-
ggﬁﬂggugaéﬁg

Referring 10 FIG. 2, the sntenna struczure 30 includes s
trst extenna M for receiving convened Jocal channel signals

138 a second antepma 36 for receiving direct broadcast
saell'te signals. The amenna structure 30 also preferably
includes a low poise block convener ("LNB™) 28 for con-
ditioning the signals from both antensas as described more
panicularly with reference to FIG. 3. The second antenna 36,
as shown in FIG. 2, prefersbly comprises a standard satellite
sigral receiving antenma with a reflecror dish 38 and a

. feed-horn assembly 40. The reflector dish 38 reflects and

g.uznu-_ 1o the feed-born assembly SBnEBn
signals are nw&..vfﬂuﬁguﬂdrnban
associaied with the feed-dorn assembly. .-.rnglznsuu.

through any vaggospﬁrf low loss copper
coaxial cable uuaq_ 3) directly connecied to the LNB.
Also. the illustrated sio: autenna is E_wgsug.vn

‘Those skilled in the an will readily appreciate that the size
of the LNB 28, i anRsSBn-—o.E exaggerated
83 2 relanve to the refiecwor dish for purposes of
-_EESFE . the refiector dish may be about 18
annsg.ligsgiwg
B_E-nvan.gu one inch wide and one-half inch high,
the LNB is recangulsr one-half inch high and two and
o.nwn inches Jong. and the slot antzana for & low gain unit
is approximately ooe inch high and one-half inch in diameter
!E.wn:!cnunggﬂﬂﬂg

Referming to0 FIG. 3, the preferred LNB 28 includes

1
cxmes. Both the ransmussion hne 32 from the slot antenna
34 and the trznsmussioo line 48 from the probe 42 may
compnsc cosxia! cable &t © thng?
parucular embodiment, the bength of the coaxial eable may

be ditased by the Tespect ve inpedances of the alot antenna €5

34 sud the probe 42 5o thal impedances a: the combiner are

6

Although the stripline combiner 44 is shown in FIG. 3 as
the preferred form of the invention, any suitable combining

means may be used within the scope of the invention. For
example, a directional coupier (noL shown) may be used 10
s couple the signals from the slot sntenna 34 onto a transmis-
sion line earrying signals from the saellite sntenna. Also,

the LNB 28 may be integrally formed with the foed-horn
Ei&ﬁaﬁgggﬁns
probe 10 the stripline combiner 44.

4 band pass fiker 50, a mixer §2 conrolied by a local
oscilistor 54, and an amplifier 56. The LNB 28 functions to
filier the combined signals and 1o tmnslaic the combined
signals into an inermediste frequency band. The LNB 28
also funczions to amplify the siguals for transmission by

3 guitable transmission line 58 10 the DBS broadcast receiver/

decoder 18 for further processing.

FIG. 4 {liustrates a DBS receiver/decoder 18 as employed
according to the invemntion. The receiver 18 includes & band
pass filter 60 and an additiona) smplifier 62. A channel
selector/controlier 64 controls a Joca! oscillator €8 which in
turn coogols a mixer 66 connecwed in series with the signal
_!.F demodulstor €8, a digital decoder 70, and s digita!

to analog convener 72 complete the circuitry required w0

g5 Gecode the signal. Onee fully decoded. the analog output

ngﬁgiggszangi
which can be received by the ielevision set 20. The ilius-
trated DBS receiveridecoder 18 operaies under the control of
Enngﬂ_ﬁsnﬂg:n,t —aga.-!gwﬂ

(ggﬁnnuun.& select the desired carrier signal
from the severa) carrier signals reaching the receiver/de-
coder 18. The demodulaior 68 then produces a stream of

ys Gipral signals s from this single carrier which is then decoded
0 best 39»888..3 ggﬁsg

u_EBE gxgig to drive the
selevision set 20.

FIG.§ nssgagﬁgggg
ing the principies of the invention In this form of the
invention. the antenna structure 80 includes two separale
foed-homs, a satellite feed-horn 82 for receiving reflecied
signals from the satellite dish 84 and 3 terrestrial feed-born

PrY gqagauig from the ierrestrial trans-

miuer 14 (F1G. 1). Both feed-homs 82 and 86 are preferably
connecied to & single LNB 88 which may have two inte.
gnilly formed probes (oot shown), each probe extending imto
ooe o ﬁ%!&?&ﬂ.gg%

45 are s number O :BBBQvREB- W%E.vn

firs: and second antennss according 1o the invention. For
exampie, 3 circular wave guide could be used as the anienna

n. G. for receiving the local channel signals from e tervestrial
ing gﬂﬁ.s&ﬁ&ﬂé’ﬁnﬁ&gwni

in place of the feed-born in the dish-type satellite antenna
Alternarively two “patch” or flal plate aniennas could also be
Enﬂggéﬁggéiﬁ
loca! channe] signals. Even a single fla plate sntenns could
be used for receiving the satellite signals and the local
terresmially transmitted signals if the flat plaie were moumed
SEBEo:nBBSBnEKBBn& 10 receive the desired
signal. In this single fiat plate smenna form of the invention
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an antenns such as that disclosed in U.S. Pt Nos. 4,761,654 band contsined within s satellite broadcast frequency
008, &:ﬂgnghiagéﬂ band;
mounted so that pivot y in position o amenma jocsted jocation remote
receive signals from the ssiellitee and downwardly uniil it b?!&-ﬁﬂagsﬁ
exends generally vertically o receive the terrestrially mans- 4 the terrestria) transmier the convened Jocal channel
of pivoting sbout its base to face the best direction for (¢) & second sntenna &t the location
struciure is equivalent to the first and second sntennas set out channe! si in the saellite brosdcast
the following clsims. . Charhoel signals frequency
‘The operxtion in the invention and the method for pro- .
viding local channel signals with direct broadcas: suelline () COTNAS e & e ter ioewion for Snenhining
signals may now be described wish reference w FIGS. 1-8. and the direct brosdcast satellite televisi
Referring penicularly 10 FIG. 1. the method includes tams- é&ﬁi@ﬁgssnnﬂas.
mitting convened local signals from the serrestrial transmic- bined 1clevision signals in the saellite broadcas fre-
ter 14 a1 a serresmial transmitter Jocation. The convened *° band o 2 single signa) path; and
local channe! signals are in a first froquency bend that itself quency .
within a saellite froquency band in which signals ere @ig.s-_...linrﬂrﬂnﬁ
transmited from a direct broadcast satellite 12. The method receiving the combined television signals the
slso includes receiving both the convened locs! channe! combining means and processing the combined ielevi
signals and the direct broadcast satellise channel signals sta % sion signals 1o produce a desired channel output sigaal.
user location rezote froem the terrestrial transminer 34. The 2. The spparsms of claim 1 further comprising:
method continues with the mep of combining the local .s-i.ﬂn«ui&uﬁgg
channe! signals and the direct broadcast smellite channe! casting jocation for receiving local channcl signals; snd
signals oo a single propegation path for the imal sepof  (d)a signal convener Jocated a1 the terrestrial broadcas:-
processing in the receiver 18 10 produce the desired televi- 25 ing Jocation for converting the local channel signals 5o
sion channel signal. convened Jocal channe! signals in the first frequency
In a practical application of the invention. the errestrial band. , .
tansmiter 14 would preferably be operated by a local The apparamus of clsim 1 wherein the firs: anteans is
service provider that does not itself provide programming. selecied from the group consisting of circulsr waveguide
The operaior of the terrestrial ransmitier would then obtain 3 antennas, feed-hom sntennas, fia plate antennas, slot anten-
local programming from Jocal broadcasters. In this preferred s, Gipole antennas, and multi-dipole antennas.
form of the invention the method also includes receiving the 4. The spparams of claim 1 wherein the second sntenna
locs! channe! signals in their regular or initial broadcast comprises:
frequency and translating the Jocal channel signals imo (a) at lesst one reflector for refiecting and concentrating
convened loca! channel signals in the firs: frequency band. o, the direct broadcast satellite television channe! signals;
The conversion process would include converung the local (®) a signal collector for collecting the direct broadcast
chennel signals from an analog W a digita! form that is saellite television channe! signals concentrazed by the
accepuable to the DB aaﬁ.ﬂnnﬁvongnﬁ reflector; and
local channel signals would then comprise retrgnsmitting anienna probe extending into the signal collector
”&Eiusgggg .snﬂ.gﬁn&ﬂnggﬁgg
The method of combising the local channel signals and The apparatus of claim 4 wherein the signa) collector is
direct broadcast sstellite channel signals may be performed selecied from the group cousisting of feed-horn assemblies
be a swipline combiner 44 as shown in FIG. 3 or a directional pﬂ“lﬂigagnlgﬁgsu
coupler as descyibed sbove. In any event, the output is the s amenns. i
combined signa) which sppears to the DBS receiver just - The apparstus of claim :lnaﬁns__ﬁwﬂn.m
it would have sppeared bhad the signal actually been trosd-  frequency band has an approximate lower frequency limit 0
cast from the satellite. Thus, the invention provides the umﬂmn%!ﬂgigs.
» e . . . » ° .s
&gglggaagjaﬂcm % 8. The apparstus of claim 1 wherein the combining means
Jocal channel signals and the Jocal programming is seam : et . on & low poise
Jessly combined with the regional or pariona! saicllitc pro-  COTDPrises & siptine combiner mounied oo
gramming. Egﬂﬁ.ﬁaiﬁg.g
The above described preferred embodiments are inicoded (a) 8 first input coonectad to recrive convened Jocal
10 iliustrate the principles of the invention. but 8ot 10 kimit 4 chanme! signals from the frst snienns.
the scope of the invention. Various other embodiments and (b) a second input connected o receive direct broadeast
modifications to thete preferred embodiments may be made satellite television channel signals from the second
by those skilied in the an without depaning from the scope axcnna; and
of the following claims. (c) an output connected to deliver the combined t.levision
claim- signals 10 signal processing elements of the low noise
1. An spparatus for simuhunecusly providing local orig block convener.
natng channels along with direct broadcast saiellite welevi 9. An apperatus for simultanecusly receiving signals from
channels tansmitted from a satellite, the apparamus boch a smellite source and a serrestrial source, the apparamus
(3) a terrestrial transminer located at a terrestrial broad- €5 (a) a first axtenna for receiving from a terrestrial trans-
casting location for transmining convened local chan- miner convened local channe! sigoals in a first fre-
nel signals in 8 first frequency band, the first frequency quency band, the first frequency band contained within
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s satellite broadcas: frequency band. signals received by the second antenna o form com-
(b » second sntemms for receiving from the satellite bined television signals in the smellise broadcast fre-

source direct broadcast smellise aslevision channe! sig- quency band on a single signal path for processing by
aals in the satellite broadeast frequency band; and .ﬂgﬁg“ﬂ. .

(c) combining mesns for combining the coavenied Joca! $ system of cisim 16 wherein the combining mesns
channe] signals received by the first sntenna and tne é-gggﬂugz
direct brosdcast smcllite tclevision channel signals  block converier, the stripline combiner including
received by the second sntenna 10 form combined (a) a firs! input connected 10 Teceive copvened local
frequenc single signal 3 t

10. The apparatus of clsim 9 wherein the first antenna is @-:88&.:.-!5_:835&__888_8@“1.”5_

selocaed from the group consisting of circulsr waveguide antenns: and

Euo_“-&g.. In.!__c_nn_!!nno? slot ame (c) an output connected to deliver the combined television

- soLenns. signals 1o signa! processing elements of the Jow noise

11. The spparamus of claim 9 wherein the second amenma 13 block convener.

compriscs 18. A method for providing Jocal origioming chamnels
the direct broadeast sazellite television channe! signals: transmitted from a satellite. the method comprising the $°¢ps

(0) a signal collectar for collecting the direct broadcast . of.
refiecior; snd " by the Eggg—oﬂ_iiins

(c) an antenns probe extending into the signal collector N ithi 1
for receiving the satellite izlevision channe! signals. gﬁﬂg )
12. The spparans o Eﬁgﬁn signal collecwor o, .

B.BR?.BE«EBEEB« feed-bom assem-

flat plate anienna .
. . . iclevision channe! signals in the satellite broadcast
E:.“”n iyt of claim 9 wherein the Eu__wﬂsu& » froquency band.the ditecs broadcas silleilevision
&1 approxi lower uency channe! signals being transmitted satellite;
limit of 12.2 Giga-Henz and an approximaie upper fre- (d) combining the convened Jocal channe! signals ard the
quency limit :uqn.n-._._n.F durec. broadcast satellite television sigoals to form
s comies 3 simploe combaes mouniad on 8 ow e e g par and
means comprises 2 Strip on requency on a sing ;
noise block converter, the stripline combiner including: (¢) processing the combined signals 1o produce a desired
(a) a fir3t input connected o receive convened local channe! ousput signal. N
channe) signals from the firs: antenns; 19. The method of claim 18 further comprising the sieps
(5! 2 second input connecied to receive direct brosdcast 4 ©Of:
satcllne television channel signals from the second (8) receiving a1 the tervestrial transminer location local
antenna: and channe| signals; and
(c) an cutput connecied to deliver the combined television (b) converiing the Jocal channel signals to convened local
E.lﬂﬁusaaggoaﬁa channe! mignals in the first frequency band. .
low noise block convener. 20. The -nethod of claim 18 wherein the sicp of combining

:.s..«g.suca&a&ung.ﬁsn the convenes loca! channe! signals and the direct broadcast
television channels having a saicllite transminer for trmns-  gaelliee television signals to form the combined television

) E.E&Bng saellite television channel signals signal is performed with a sripline combiner mounted on &

2 saiellite broadcast frequency band, 3 satellite signal o jow poise block convener and further including the step of:

!ﬁﬂnn feceiving direct broadeast saellite television (a) directing the combined ielevision signals to signal
channe! signals &1 8 user jocation. and signal processng elements of the Jow poise block convenier.

means &t the user locanion for receiving the direct broadesst ggpun or simultaneously providing local origi- ﬁ\
saiellite television channel signals and processing the signals ls, along with direct broadcast satellite televi-
10 produce a desired channe! outpul, the improvemen: com- 35 g Ehg_ﬁg a suellite, the spparaus
prising: compnsing:
(2) a terrestrial ransmitier for transmiting converied local 2 1eTrestria) transminer Joce a ierrestrial
channel signals in a first frequency band, the fint vﬂunuu Jocation for gaﬂ"uﬂgsﬂ_ﬁ
Srequency ba.d contained within the satellite broadcast nel signals in a first frequency band, the first frequency
frequency band: band contained within a satellite broadcas: frequency

the terTestrial ansminer the convened Jocal chaane! (b) &n antenns located a1 2 user location remote from the

: . terrestrial broadcasting location for receiving from the
(c) combimng means &t the user locauon for combining 65 terrestrial ransmiter the convened local channe! sig-
the coovened local channel signals Bnn.c&vwsnm: nals in the first frequercy band when the anteona is



5,483,663

1 12
satellite direct broadcast satellite ielevision channe) (d) signa! processing means at the user location for
signals in the saiellite broadeast frequeacy band when receiving television signals from the antenna and pro-
oriented in a second position; cessing the ¢elevision signals to produce a desired
(c) antenna orienting means connected to the gntenna for channel output signal.

enabling the gnietns 10 move berween the firs: position 3
and the second position; and s & o s o
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FCC MAKES SPECTRUM AVAILABLE FOR NEW FIXED SATELLITE SERVICES AT KU-BAND;
SEEKS COMMENT ON LICENSING NEW FIXED SERVICE AT 12 GHz

Washington, DC -- The Commission yesterday adopted a First Report and Order (First R&O) to
permit non-geostationary satellite orbit (NGSO) fixed-satellite service (FSS) providers to operate in
various segments of the Ku-band, and adopted rules and policies to govern these operations. NGSO FSS
can provide a variety of new services to the public, such as high-speed Internet access, plus other types of
high-speed data, video and telephony services. Because of its ability to serve large portions of the earth’s
surface, NGSO FSS can bring advanced services to rural areas. The Commission also adopted technical
criteria so that NGSO FSS operations can share spectrum with incumbent services on a co-primary basis
without causing unacceptable interference to them and without unduly constraining future growth of
incumbent services or NGSO FSS system flexibility.

In the First R&O, the Commission concluded that a new terrestrial fixed Multichannel Video
Distribution and Data Service (MVDDS) can operate in the 12.2-12.7 GHz band on a non-harmful
interference basis with incumbent Broadcasting Satellite Services (BSS) and on a co-primary basis with
the NGSO FSS. The Commission also adopted a Further Notice of Proposed Rulemaking (Further
NPRM) seeking comment on technical and service rules for licensing the MVDDS. MVDDS could be
used to deliver a wide array of video programming, including local television, and data services in both
urban and rural areas.

The Commission’s actions provide for the introduction of new advanced services to the public,
consistent with our obligations under section 706 of the 1996 Telecommunications Act, and promote
increased competition among satellite and terrestrial services. The Commission’s actions also comply
with the Rural Local Television Signals Act, federal legislation adopted last year as part of the 1999
Satellite Home Viewer Improvement Act (SHVIA). Among other things, this law requires the Commission
to make a determination by November 29, 2000, regarding licenses or other authorizations for facilities
that will utilize, for delivering local broadcast television signals to satellite television subscribers in
unserved or underserved local television markets, spectrum otherwise allocated to commercial use.

The Commission’s action to provide spectrum for NGSO FSS operations was taken in response
to a petition for rulemaking filed by SkyBridge L.L.C. (SkyBridge). The Commission’s decisions in the
First R&O were promoted by actions taken at the 1997 World Radiocommunication Conference (WRC-
97) which permitted NGSO FSS operations in various segments of the Ku-band and the 2000 World
Radiocommunication Conference (WRC-2000) which reached consensus on technical sharing criteria
between NGSO FSS and incumbent fixed satellite and fixed terrestrial operations.



The First R&O made the following major determinations regarding NGSO FSS:

Permits NGSO FSS gateway earth stations to provide, on a primary basis, downlink (space-to-Earth)
operations in the 10.7-11.7 GHz band and uplink (Earth-to-space) operations in the 12.75-13.15 GHz,
13.2125-13.25 GHz, and 13.75-14.0 GHz bands, thereby providing 1000 megahertz of spectrum for
gateway downlink and 687.5 megahertz of spectrum for gateway uplink operations. Further, permits
gateway earth stations to operate in the 11.7-12.7 GHz downlink and 14.0-14.5 GHz uplink bands that
will be predominantly used by NGSO FSS service links.

Permits NGSO FSS to operate service downlinks (space-to-Earth) in the 11.7-12.2 GHz band on a
primary basis, and allocate the 12.2-12.7 GHz band for service downlinks on a primary basis.

Permits NGSO FSS to operate service uplinks (Earth-to-space) in the 14.0-14.5 GHz band. Provides
1000 megahertz of spectrum for service downlink and 500 megahertz of spectrum for service uplink
operations.

Adopts technical sharing criteria (power flux density (PFD) limits) for NGSO FSS and FS operations
in the 10.7-11.7 GHz band. Adopts technical sharing criteria (equivalent power flux density (EPFD)
uplink and downlink limits) for NGSO FSS and geostationary-satellite orbit (GSO) FSS operations in
all bands.

In the First R&O, the Commission also concliuded that a new fixed terrestrial service, MVDDS,

can operate in the 12.2-12.7 GHz band under the existing fixed service allocation, i.e., on a non-harmful
interference basis to incumbent Broadcasting Satellite Service (BSS), and on a co-primary basis to the
new NGSO FSS. The Commission determined that it could establish technical criteria for MVDDS that
would not impair the provision of BSS.

In the Further NPRM, the Commission proposes to authorize MVDDS in the 12.2-12.7 GHz

band. The Commission seeks comment on various technical and service issues concerning authorizing
MVDDS in the band, including the issues described below.

Technical sharing criteria between the MVDDS and BSS and between the MVDDS and NGSO FSS.
Service areas and frequency assignments.

Permissible operations, eligibility requirements and regulatory status of MVDDS, and other service
technical and licensing rules under Part 101 of the Commission’s rules.

Disposition of pending applications filed by Broadwave USA, PDC Broadband Corporation, and
Satellite Receivers, Ltd..

Use of the general competitive bidding rules set forth in Part 1, Subpart Q, of the Commission's rules
in the event an auction is conducted.

Action by the Commission November 29, 2000, by First Report and Order/Further Notice of

Proposed Rulemaking (FCC 00-418). Chairman Kennard, Commissioners Ness, Powell and Tristani,
with Commissioner Furchtgott-Roth approving in part and dissenting in part, and Commissioners
Furchtgott-Roth and Tristani issuing separate statements.
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